A study was devised to develop a method for describing a continuous, complex perceptual-motor task in descrete categories by which subjects could be pretrained through the use of static, programed, audiovisual techniques; to construct an audiovisual training device to provide realistic, programed practice in the stimulus-response events selected for pretraining; and to conduct an experimental study to determine the relative levels of transfer-or-training between three pretraining treatments and a transfer task. Subjects were 45 males who vere rancomly assigned to one of three groups: one group was pretrained by presenting categories in a natural task sequence, a second group was pretrained on categories presented in random order, and a baseline group received no category pretraining. Significant positive transfer was found for both the sequenced and random forms of pretraining relative to the baseline group, although these two experimental groups did not differ from each other. (Author/SH)
A technique was developed for providing transfer-of-training from a form of audiovisual pretraining to an instrument flight task.
The continuous flight task was broken into discrete "categoriescf flight." Each category combined an instrument configuration with a return-to-criterion aircraft control response. Three methods of sequencing categories during pretraining were ccmpared:
(1) one group was pretrained by presenting categories in a natural task sequence, (2) a second group was pretrained on categories presented in random order; while (3) a baseline group received no category pretraining. Significant positive transfer was found for both the sequenced and random forms of pretraining relative to the baseline group. Transfer percentages ranged from seven to 48 per cent throughout transfer practice.
1.
Paper presented at 81stihnual Conventicn, American Psychological Association, 1973.
'2.
Research completed while at Arizona State University, Tempe, AZ. and Keele (1971) highlights the notion of conceptual "motor programs" which serve to drive complex motor behavior.
FILMED FROM BEST AVAILABLE COPY
Similar constructs are offered by Attneave (1957) and Oldfield (1954) under the general rubric of conceptual "schema." In the area of stimulus pretraining, significant transfer-of-training has been shown when stimulus pretraining was used for discrete, discrimination-type motor tasks. The research in this area, including studies on stimulus predifferentiation, sensory preconditioning, and acquired distinctiveness of cues, leads one to believe that these principles could be used to train Ss in the cognitive "motor programs"
or "schema" which direct subsequent motor behavior. The efficient use of this general approach has not been generally employed in perceptual-motor training.
The objectives of this study were:
(1) to develop a method for describing a continuous, complex perceptual-motor task in discrete cognitive terms by which Ss could be pretrained through use of static, programmed, audiovisual techniques; (7) to construct an audiovisual training device to provide realistic, programmed practice in the stimulusresponse events selected for pretraining; and (3) to conduct a comparative experimental study to determine the relative levels of transfer-of-training between three pretraining treatments and the transfer task.
METHOD
Forty-five male volunteer Ss were randomly assigned to one of three groups of 15 Ss. All Ss were adult males between the ages of 18 and 28, and had no previous piloting experience. The following procedure was used for representing the instrument flight task in discrete terms for pretraining purposes:
(1) the specific instruments involved in the criterion task were identified; (2) only three states were allowed for each instrument, i.e., greater than, equal to, or below a stated criterion; (3) all combinations of the selected instruments across three states were calculated;
and (4) only those instrument combinations likely to be encountered in transfer performance were selected for pretraining purposes. See Appendix II for details.
Having selected a set of instrument "categories" appropriate for pretraining use, a pitch response was selected for each flight category which would initiate a 7 simulated return to the criterion flight condition. For example, the category "pitch high, altitude high" would require a wheel forward response to initiate a return to altitude.
The category "pitch low, altitude low" would require a wheel back response to initiate a return to altitude. Inherent in this procedure is the definition of a set of mutually exclusive instrument configurations which represent the criterion task, but which can be manipulated in a number of different ways for pretraining purposes. It also provides a set of instrument-response categories which, taken singly or together, provide a general strategy for moving from a state of error to a "correct" criterion condition.
In terms of the present study, two variations in instructional sequence were explored. One group of 15 Ss received pretraining in flight categories which were sequenced in a natural task order, while a second group of 15 Ss were trained in the same flight categories presented randomly. A third, or baseline group of 15 Ss received no pretraining on flight categories, but did receive a form of pretraining which acquainted Ss with single-instrument reading skills only.
As shown in Figure 3 , the experimental design required two experimental sessions presented on two consecutive days.
On the first day, all Ss were given a simple reaction time test, and were required to read a simple "air to ground" message of the kind used for time sharing during the last six trials of transfer performance. Following a short audiovisual Twelve two-minute trials were presented, followed by an Trials were blocked by pairs of two for statistical analysis.
RESULTS AND DISCUSSION
A first measure of transfer performance in the GAT-1 was time-to-level-off. To obtain this measure, Ss were timed as they climbed or descended through 200 feet altitude at a 500 fpm rate.
At 500 fpm, 24 seconds were required to move through, 200 feet of altitude. Variations from this 24 second ideal were used as the time-to-level-off error measure. A natural log transform was applied to the raw data to reduce positive skew (Winer 1962) . Figure 5 shows these data.
Based on a repeated measure analysis of variance (Lindquist Type I), significant between S differences were found, F(2, 42)=I1.1355s IX.0003. Post hoc analysis of simple main effects showed significantly less error for sequenced trained Ss relative to baseline S during trials 7-8, p<:001, and trials 13-14,p<.05. Significant simple main effects were also found between baseline and random trained Ss at trials 15-16, p<.01, and trials 17-18, p<.05.
The reliability coefficient, as estimated by Hoyt's (1941) analysis of variance procedure, yields r=.606. 
Experimental Score+Control Score
Log transform scores were squared prior to use in this formula to provide a best compromise between raw and log transformed data (Myers, 1966) .
The profiles of Test reliability, as estimated by Hoyt's (1941) procedure, gives r=.758. By squaring the log scores (Myers, 1966) for use in the Murdock (1957) ger cent transfer formula, the data of Fig. 10 is generated. In the altitude control task, both forms of pretraining provide transfer percentages that range from 16 to 24 per cent. Transfer effects also appear to persist throughout all.18 transfer trials.
Considering the transfer data, several useful conclusions can be drawn. Of primary importance was the finding that a complex, continuous, perceptual-motor task can be pre rained using programmed, sound-slide techniques. Transfer A lack of significant differences between random and sequenced pretraining does not support the existence of major differences between these treatments. A tendency for random pretraining to provide a more sustained effect relative to baseline is seen in the last four trials of time-to-level- Select instruments needed for performance of the task.
In the present study, only the altimeter and the pitch indicator of the artificial horizon was used.
2.
Select the flight criterion (criterions) which represent desired performance. Level flight at 3000 feet was selected as the criterion task. 
